Background and Objectives Self-tapping miniscrews are commonly being used as a temporary anchorage device for orthodontic purpose.
Introduction
Miniscrews are increasingly being used as a temporary anchorage device for orthodontic purpose because of their absolute anchorage, easy placement and removal and low cost. The small size of the miniscrews allows them to be placed into bone between the roots of teeth, insertion is less traumatic procedure and they can be loaded soon after placement as there is no osseointegration around the screws but only fibrous integration [1] . Self-tapping miniscrews are most commonly used for this purpose. A prerequisite for the insertion of these screws is the preparation of a pilot hole with a minimum diameter equal to the screws core, this takes time and may have some potential disadvantages such as damage to nerves, tooth root, drill bit breakage and thermal necrosis [2, 3] . Drill-free miniscrews are a recent development. They have a pointed screw tip and threads are guided along an axis of rotation up to the screw head that enables them to be inserted without drilling [4] . This omission of drilling a pilot hole results in less insertion time and more patient compliance, particularly in the region of thin cortical bone [2] . Drill-free miniscrews can provide intensive screw bone contact and inserting them produces little bone debris and less thermal damage [1] .
The purpose of this study was to evaluate and compare the stability and clinical response of soft tissue around the self tapping and drill free screws when used as anchorage unit for en-masse retraction of maxillary anterior teeth (Fig. 1 ).
Materials and Methods
The study sample consisted of 20 patients (15 females, 5 males) from the Department of Orthodontics and Dentofacial Orthopedics, KLE Vishwanath Katti Institute of Dental Sciences, Belgaum, Karnataka. The age of patients ranged from 13-21 years.
Inclusion criteria for this study were patients requiring en-masse retraction of maxillary anterior teeth with first premolar extraction and high anchorage cases or cases where anchorage loss was least tolerable. Patients with mixed dentition or any systemic illness were excluded from the study.
The screws used in this study were custom made by Denticon, Mumbai. The screw implants were made up of grade 5 Titanium 95% and Stainless Steel 5%. They measured 1.4 mm in diameter and 8 mm in length. The screws were placed in the alveolar bone between maxillary 2nd premolar and 1st molar bilaterally at the junction of attached gingiva and moveable mucosa. IOPA radiographs were taken with a custom made surgical guide bar for identifying the precise location of implant placement and for avoiding contact with roots of teeth adjacent to screw placement site (Fig. 2) .
Anesthesia was achieved in 15, 16 and 25, 26 region by infiltration of 2% xylocaine with 1 in 80,000 adrenaline. Pilot hole was drilled at an angulation of 308-408 under copious irrigation with cold normal saline on the side which was selected for insertion of the self tapping screw. Keeping the angulations same as of drill bit, the screw was inserted. On the other hand, there was no pilot hole drilled for drill-free screw. The screw was inserted keeping it perpendicular to bone initially, the angulation was changed to 308-408 when the cortical bone was perforated (Figs. 3, 4) .
Half of the screws of each type were placed on the right side and half on the left side of maxilla. Patients were selected for side alternately i.e., if in the first patient the self-tapping screw was placed on the right side, than in the 2nd it was placed on the left. Post operative IOPAs were taken to confirm the position of screw (Fig. 5 ). All patients were prescribed a course of routine antibiotics and analgesics and were instructed regarding maintenance of oral hygiene. All screws were immediately loaded with 150-200 gm of retraction force using a Ni-Ti coil spring or an elastic chain. Patients were recalled after 1 week of insertion of screws and subsequently after every month for a period of 6 months. Stability of all the screws was checked on the basis of mobility with tweezers at every follow up visit of the patient. If the screws became loose during the course of the study, they were considered to be a failure. In the absence of any mobility, the screws were considered successful. Redness or swelling around the neck of the screws was a sign of inflammation and thus failure of the screw. The results were analyzed statistically using Chi-square test with respect to Success/Failure for the two types of screws. The test of proportion was used to analyze the significance of reasons of the screws.
Results
After a period of 6 months it was found that 31 screws out of the 40 used were successful, with an overall success rate of 77.5%, of which 16 were Self-tapping screws and 15 drill-free screws. Of the nine screws in which failure occurred four were self tapping and remaining five were drill-free. There was no statistically significant difference found (P = 1.00) with respect to success/failure for both the type of screws using chi-square test. It was found that mobility was the major cause for the failure of both the type of screws. Of the nine failures, seven were attributed to mobility (three self tapping screws and four drill-free screws). The probability value (P = 0.667) was calculated using test of proportion. It indicated that, there was no statistically significant difference with respect to mobility for the two types of screws. One screw of each type failed due to soft tissue reaction, hence there was no difference found between the two types of screws in this respect.
Discussion
According to studies drill-free screws can provide intensive screw bone contact, and inserting them produces little bone debris and less thermal damage [1, 4, 5] . Drill-free screws can provide a high initial stability as a result of less bony damage compared with the self-tapping type. These advantages could reduce the mobility of these screws under early orthodontic loading. However, no such difference was found in this study since the number of stable screws for both the groups was similar. A limitation of the drill free screws is that they are not recommended for placement in regions of dense and thick cortical bone (mandibular molar region) where the conventional self-tapping screws are considered to be a better alternative [6] . Thus, in this study only the interdental area between maxillary 2nd premolar and 1st molar roots was chosen for placement of the screws.
Among the failed screws more predilections was seen in patients who were younger than 15 years of age. Seven out of nine failed screws (77.78%) were seen in this age group. Relatively more failure in patients below 15 years of age is also stated by Lee et al. [7] . This seems to be because of the poor bone quality and quantity and high bone turnover rates in growing patients. The stability of the screws is a multifactorial response. It can be influenced by loading conditions, surrounding soft tissue reaction, operative technique, and other factors such as screw diameter and blasting or coating on the surface [8, 9] . According to Park et al. [10] mobility, the right side for right handed patients, mandibular implant sites, and inflammation are associated with miniscrew failures. In this study it was seen that six out of the nine failed screws (66.67%) were present on the right side thus making it similar to the above mentioned study by Park et al.
Inflammation at the site of implant insertion and poor oral hygiene directly affects the retention of miniscrews [10] . Presence of inflammatory infiltrate at the site does not allow wound healing to occur, hence contact between the implant and the bone is not established leading to loosening of the implants.
Screws placed in the alveolar mucosa might become covered by soft tissue, therefore the site of insertion was chosen at the mucogingival junction or the attached gingiva. Partial insertion of both the self-tapping and drill-free screws was done to minimize the possibility of soft tissue coverage and also to allow hygiene maintenance [10] . However, among the nine failures two were attributed to soft tissue reactions. One self-tapping screw presented with inflammation around the soft tissues and one drill-free screw presented with soft tissue hyperplasia.
In this study, seven screws (three self tapping and four drill-free) were regarded as failures owing to their mobility. It was noted that most of the failures were reported within the first week of their insertion and subsequent loading. This means that once the initial time period lapsed without loosening, the screws were stable thereafter during the 6 months study period. The most likely cause for those failures could be inadequate technique of their placement. The failures were mostly seen with screws placed earlier in the study, thus it can been stated that there is a learning curve in successful mini-implant insertion and with experience the failure rate decreases, similar observation was made by Chen et al. [11] .
Majority of the screws of both types showed primary stability upon insertion and were loaded immediately. Some authors recommend a waiting period of about 2 weeks for soft tissue healing before applying orthodontic force. On the other hand, some studies state that a waiting period is not necessary for miniscrews because their primary stability is sufficient to sustain normal orthodontic loading and this would not compromise the clinical stability of the screws. According to Miano et al. [12] , miniscrews rely on mechanical retention than osseointegration on the anchorage. Some of the screws in this study were not absolutely stable and showed slight tipping in the direction of orthodontic force. According to Liou et al. [13] , miniscrews are used as temporary fixtures for orthodontic tooth movement and are removed once the treatment is over. It seems however, that miniscrews as temporary fixtures do not have to remain absolutely stationary unlike endosseous implants throughout orthodontic loading as long as the treatment objectives are achieved (Fig. 6 ).
Conclusion
It can be concluded that both self-tapping and the drill-free screws are effective anchorage units. But the latter have an edge over the conventional self-tapping screws because of decrease in operative time, little bone debris, less thermal damage, lower morbidity and minimal patient discomfort as predrilling is not required, thus they can be used as viable alternative to self tapping screws. But self-tapping screws are still recommended for areas with high bone density and thick cortical bone where drill-free screws are not useful.
